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<^2)1<^1 7]^^ 7]^, i^^l ±7^9] Al^ -a:!-^, -^71^ ^ ^^-f-* i^tbl^l-. 

^^^^ ^7] ^^1<^1 tifl^l€cf. -^-71 ^7] ^^^1 ±7} 

y\ Wfl^l€ 7]% >^H1 ^51}- ^ Al^ <^^^7> 7fl^^C}. ^>7l 2I- 

4l ^^-^-^ ^^-71 ^3). cg^ >^ofl ^A^£)<H ^7] ^ul)-A]7lJl >a-7l ^^-^^Jf ^7]^ 

'^^^ -f-^ i^ttcf. ^^1<H] wfl^l^ >a-7l 

£ 3 
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cHsflo] 7]sdr, n ^]2^^^^ ^ c>ll- ^fe iE>«>1 {ARRAY SUBSTRATE, MEIHOD OF 
MANUFACTURING THE SAME AND LIQUID CRYSTAL DISPLAY APPARATUS HAVING THE SAME} 

£ 1^ tijcv sifl^o. ofl^^ ^^^^ M-El-^^ ^'SH^lcf. 

S. 2^ ^7] S. 121 A-A'e)-^^ ^^S^m-. 

-£ 3^ ^ ^^^21 ^11 ^Alc^lofl rc|.^ s.^] M-El-xfl^ ^^£<^li=1-. 

H 4^ ^y] £ 3^1 B-B'el-^^ 

i 5a i-fl^l S. 5d^ ^ ;^ll^Alc^]oil n^=- oj^^^ ^a] ^1^4^^^ M-B^vfl^ 

IE 6a i^^l £ 6j^ ^ >lll -^Alo^lofl 43 on;g :^^]o^ 

7^ ^ ^^^^ ^12 ^Alc^loil vc^^ ofl;;.^ i4E]-ifl^ 
£ 8^ ^ m ^^]<^M l^^- ^Jj^^ S^l M-H^-tfl^ ^'SS^lcf. 

£ 9^ ^ «vx^o] ^Al<^ioil -sfl;^ iL^l ^g-^ll- q-El-ifl^ ^gi^Hoicf. 

£ 10^ -g: ^14 ^Alo^loll 14s. 6B^^ ^^11- u|.B|-ifl^ ^i^S-OlT^. 

£ 11a S. llc^ ^ ;*ll4^Al<moil 4^ on^ ^a] ^l^:^!-^^ l^Bl-ul] 
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£ 12a vfl^] H I2g^ ^ ^^^1 ^Alc^loil 4^. 6H^ ^j-^jo^ i^Ef 

100, 200, 300 : 7]^ 102, 202, 302 : nflB^^ 

104, 204, 304 : ^a] 106, 206, 306 : ^-f- 

108, 208, 308 : 110, 210, 310 : ^^H^jA^ 

112, 212, 312 : 113, 213, 313 : ^>^> 

114, 214, 314 : ^7]^ 116, 216, 316 : srfl a] afl o] 

118a', 218a', 318a' : ^91 118b' ,218b' ,318b' : A]<^]B. ^91 

118a, 218a, 318a : 118b, 218b, 318b : A]<=>]^ 

118c, 218c, 318c : JE-eflo] ng, 219, 319 : "^^^ H^^l^^i 

120, 220, 320 : 7]^ 126, 226, 326 : Tflolje ^^^^ 

128 : «1<^1- 140 , 240 , 340 : 

145, 245, 345 : 150, 250, 350 : ^^ij. <=i<^ 

160, 260, 360 : 

230a, 230b, 230c, 330 : ^S. <?1^-t- 170, 270, 370 : 7]^ 
180, 280, 380 .: ^12 7]^ 
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<28> ^ o^eflo] 7]%, o. ^IS^tJ-^ ^ oil- 6n>g ;a-^]<Hl ^tb ^-^S. 

«o^^ ^ 'Hsflol 7l^^ 71-^A-] S^-^o] *J:Aj-^ c_fl;^ ^A] ^V^] o]] ^J^l^^^". 

<29> oja^ ^^KLiquid Crystal Display, LCD)^ H^^l^Bl7> o^^lo] 7]% 

^ ^ei ^iBl 7]^ ^}o]o\] ^<^^s\o] o]«j-A^ -B-^^* ^-^^ 1-^<H1 ^^KElectric 

Field)* ^17H>J1, ^^jo^ ^^17]-. 2:^^><:^ 7]:^d]] ^^-^^ <y=^ ^ 

<30> o.s.^ oH^^ %^ ^^m^] #7] ul]^<Hl ^1 

^-f , ^^^5-^1^171 aflEie]^ 37] 7]- ^7HH ^-^^^ S^l a7l7> ^7}^}^ ^ 

-^^^ ^£7> 9X^. ne-iM-, ^Y^* ^AHm ^ ^€<Hl^i ^^5^ 

a7l7> ^^51^ o]^^ ^^^]^^S. ^£1- ^ o;tt:1-. 

<3i> <a«V^^ ^^V-^^^ fi^l ^^1^ 2fl^ ^ «-^e|-<ilB S.^^ 

4. iEA] s|]^^ Till 7]:^, ;«112 71:^ ^ "^^^^f^^ ^L^tbcf. >a-7l ;*lll 7]:^^ ^S] 

Color Filter) ^ ^^(Common Electrode)* S^^>J1, ^7] ^ 7]^^ 
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^l:iiE^ (Thin Film Transistor), hVa]- ^^(Ref lection Electrode) ^ ^^(Transparent 
Electrode)* i^W. -^1-7] ^-^^f^^ ^7] 7]% ^ ^7] ^ A>o]ofl 7fl^fl^c]-. 
<32> ^^^<?I oV^V-^f-Ji)-^ «afl:^ SA] ^1-^1^ <9 El <a (Mixed Twisted Nematic, MTN) S.^^ ^ 

^ll-§-t!:i=f. MTN 905. cl*>2l z^-iE* B^^i^B ^2:5. 

^» ^-f 

tb "^g^^ «J-A>^i=1-. :ie1M-, ^-^-HlAi ^a^>i)^ ^^^^ 

^1^ ^>^> ^^<H1 cfl-§-^>^ ^^^^ 7>;^1^ ^>7l cgo^oii cfl^§>^ ^i7^* 

^^^cf. olt^, <^^oil cfl^^V^ ^ 7j(CelI Gap)^ «]:A> <^^oil i:fl-§-*>^ ^ ^o] 

^. 71^ ^^Q^ o.y]^C^u^^ ^^^^}<^ ^7] AiS. ^7^* ^A^^ 

<35> olnfl, >^l-7l ^:^J* ^:^A]7l^ i^^l ^^}^ -^7] «]:A> <g ^ tflofl Hfl^l^C^-. ^7] 

^ ^7.}9] <a^^ ^7] aVAV 3E^ ^7] 'a-f-sq- til^^V ^^-frCVia Contact 
Hole)* -i-^llAi ^7l^o.^ <a^€i=f. 
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<36> >^7l ^eflo^ ojj;^ ^J-^] ;g o. ^-q. <^ ^ ^ ^7] WjoV #lMl-oll^ -H-^l^-* 

^]7]%^. H&IM-. tiVA). <^^ofl^ ^7]^o] ^711^>J1 ^2]- cg^ ^ ^1-71 ajol- 

*<^1^ -^7]^o] ^^m^] ^-f, -^715^- ^^XStepped Organic layer)^!! 3]^ ^7] tiVA> 

Cg^Sf ^1-71 ^321- <^^0^ ^711 ^fe >^7l ti>A> <^^3I)- >a-7l Oj- ^ tifl^j: 

o] <2fl^ol ^Va^^Vc^-. ^V7l <5fl^ Hl]*J:o] 2)1^^ ^ ^-^HAfter image) ^^5^1 

^1^^^ 1}-*j=<Hl ^■%-^}^ ^^<^l^i^ ^^4^ «oi-*J=<=Hl 

^l7l^ ^;^l^oi o;ic]-. 

<37> ^*]-^ Aj-7l y]o> ^^^ofl wV^^tl: ^ ^ '^^'^l ^^^-^^ 

t}^] oyo}A^ tiVAV^o] ^^4:^1-^ ^^1^^ ^cf. ^eiM-. «J:A> >a-7l ^7]^^ 

-^s. ^^^V7l ^7] ti>A> ^^s] 'a-^7> ^jq- «^^^ <a^«^l «ll^li|<^ ^^#<^1 ^db^V^ 

<39> 45-7l<=Hl^ife ^-^^ a^l ^^^^VSi^l'LV, ^fl'^ 7l# ^o>o:| ^ 
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1020030080523 ^^ '^7.}: 2003/12/12 

<41> ^7]S\- ^tb ^ ^V^o^ m ^7] o]i]]o] 7]:s^^ ;^l2:«<j- 

<42> ^7]9^ «M*>7l ^ ^^2] 7113 ^7] 0]^]0] 7]:S^^ 7}7^^^ 

^^O] ^^^^ ofl^ S.^] ^J-^]^ ^^l^^V^Cil ^4. 

<=g^^ ^wltlrcf. ^71 i;<>sl Aij: c^^^^ ^7] 7]sQ: ^2:^ ^7] 

^JZf <^^o^ 711 oil «fl^l^l^. ^7] ^7]^^ ^7] ^7}7} afl^]^ ^^71 7]^ ^o\] ^ 

S\o] Aj.7l ^ '?!^^7> 711^^4. ^7l 21-4: ^^^fe ^7] ^4 <^ ^ >^ 

^^^^"H -^71 ^all-Al7lJl >^7l A]^ <^^^St\. ^7]^0_S. ^^^^ S.^^ 

<44> ^V7l ;^12 ^^■ir ^^m-7] ^^C^, ^ ^^^^ <U 'g^]<^M <Hefl^l 71^^ 

<^i^i, ^4^1^ ^^1- c^^^ si.:3i <^^^ ^tii§>^ 7^ >a-7i ^4 

^ ^Tflol] ±,7.}^ S^^^l- ^^^W. olo^A-l, ^7l ^1 d[l^>7> Ufl^]^ 71:^ 

^oHl >^oM -^4 ^ ^1-71 ^J: 9^^^7\ 711^^ -^7]^^ ^^^W. '^>^le^-O.S, ^7l ^ 

<45> Aj.7j ^13 ^^^t}7] ^ ^t^^ ^ ^AHHl n)-^ ofl^ SAl ^^1^ 

7]%, 7]% ^ 5L^t}-i=l-. 
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1020030080523 #^ 2003/12/12 

7]^ -^o^^ ^7] <=^^3] ;g 711 oil «B^1€ ^^^1 ±:^}^ ^s. <a^^5l-, ^1-71 di:^l-7l- 

«11^1€ ^7l 7m ^«H1 ^^^Sl^H >^7l :f-3ll- ^ >^7l <?!^^7l- 711^^ ^71^^-31)-, >^V 

71 ^31- ^Hl ^^^51 01 ^71 ^uH-Al^lJl >^7l <a^-f-^ ^71^ O.^ ^ 

^ i^3r>^ i^*l-:ii ^V7l ;^]l 7l:g:oil cfl^tbcl-. 

<47> ^7l ^^^^ ^71 >lll 7l^ ^ ^7l ;«112 7l^^ ^}o]6\] Wfl^l^Cl-. 

<48> >^7l i^^l ±7^^ ^^B^^l^iBlCThin Film Transistor, TFT)» it^t!:^^. 

<49> ccfe^-Ai, .^71 ^f-Jzl- <^^^ ;g^loil tifl^l^ >^7l ol^^H ^ ^ 

<5o> oi*>, ^ «v^ofl 4^ v}^^^ ^^Hl*^ S'S^ ^^^il^Ml ^i^tt^l-. 

<51> £ 1^ M]o} ^fe ^/.l M-El-lfl^ SgigSolJl, £ 2^ ^7l H 1^ 

A-A'Hl-'y^ ^^£014. 

<52> £ 1 ^ £ 21- ^2:^1-1^. wl<^> a^l ^>^1^ 71:^(170), ^12 7l 

^(180) ^ ^^#(108)# 5E^^cl-. >^7l 7l4a:(l70)^ 71:^(100), 1-^ ^flH^i 

(Black Matrix, 102). €Bl(Color Filter. 104), W (Common Electrode. 106). i 

5)1 ol^i (Spacer, 110)# i^t}:i=l-. ^l2 71^^(180)^ 7l:a:(120), H^^I^h:^ 

(Thin Film Transistor, 119), TflolH ^'?^^i-(126) , 3ifl a1 wfl o] ^nV(ii6) , -B-7l^(114), -f-^ ^ 
^(112) ^ «]:A> ^^(113)^ i^tl-^. ^J-7l ;*112 71:^(180)^ ^± <^'^(140) ^ 
(145)* S^t-Vcl-. ^7l -^^(140)^ <^ 0^(150) ^ tiVAf «^^(160)* i^tbi^l-. 
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<53> ^7] -B-7lB^-(ii4)^ ^7] c^mi50)o\] cfl-g-^l-fe 4^1.(129) ^ ^]o]. ^^^(l28) 

<54> .^71 «i-n^ B^:^liBl(119)^ ^SL±: ^^(118a). 711 olH ^^(llBb), 

(118c) ^ JJfl^* S^tlrcf. dt^^ ^^(118a)^ 2l-<y(Source Line, 

118a' ):4 TflolH ^^(ii8b)^ TflolH 2^-<y(Gate Line. 118b' ^^^^cf. ^ 

7] ^5ll<a ^^(118c)^ al0> ^^^(128)^ :f-sflAi ^^-71 ^^(112)2)- ^7l^ o.^ 

'^l^^^. ^^(113)2^ ^7] ^^(112)2^ '^^ wfl^ls)^ ^ 

<55> ^A^c^] 1 

<56> IE 3^ ^ ^^2] 75)11 ^Alo^loll 6fl>g ^J-^l# l-l-Bl-l^l^ 3glg£0lJl, :£ 4^ >^ 

7l £ 3^ B-B'sl-^y^l ^^Solcf. 
<57> S. 3 ^ £ 41- ^7] <i^^ K^] ^^1^ ^^lU 71:^(270), 7l:a:(280) ^ ^ 

^^#(208)^ i^W. -a-71 ;^ll 71^(270)^ 7]^(200), 1-^ ^m^MB\ack Matrix, 

202), ^el €b1 (Color Filter, 204), ^^(Common Electrode, 206) ^ ^i^llol^i (Spacer , 

210)1- i^ftcf. ^7l :^]2 71^(280)^ t}^ 71^^(220), ^^"^ H^^l:±iBl (Thin Film 
Transistor, 219), 7]]o]B. ^^b1-(226), 4^1 MUSI'S ^^(216) , -^-7] el-(214) , ^^(212) ^ 

^-^V ^^(213)* 3L^^i=l-. ^7l 7^12 71^(280)^ <^^(240) ^ <=g^(245)* S.^ 

<58> -^1-71 ^^^(240)^ ^^9] Hll<t^ S^s:^ <^^1-g: ^^11" ^ C>H . 

'=^^(250) ^ «V^> '^'^(260)^ i^tbcV. ^7] MVni- e^^I^^iE^ (219) , -tl^ <a^^ 
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(230a), ^oM f ^ €^(212), ^7] o}-a> :5i^(213) -^^ ^^7] Sj-di ^^(240) ^<^] wfl^l^cf. 
^o^7l <^^(245)^ ^^9] «ll<i^ 2:^ ^ =^ '^'^^S. ^o] ^V^^cf. dli^^i ^o] 

(218a'). TllolB 2l-<y(218b'). ^^^S.(£a1s1^1 ^^) ^f-^ >a-7l «^^(245) vfl«Hl wfl^l 

<59> >^7l «^^(250)^ «J^el-<^lH (Backlight Assembly, S^l^l^l ^^)S.-¥-£-1 

¥^^l7l^ '^^<=>M, ^7] al-AV <:g^(260)^ ^V^M^l^ '^^'^m. o] 

^7] <^^(250)ol ^A>Zl-^. AfcfBlS. 7>^ ^ 9X^. W> 

^^^1-711^, >y-7l ^oZf c^^(250)^ ^A>Z]-^0^ ^^V^ ^^^1=1-. :£tt. ^^1 

21 s^±. tiVAV <^^-g: S.^t\7.] ^s. ^cf. 

<60>. ^7] 71:^(200) ^ >a-7] 71:^(220)^ ^^^^1^ ^ 9X^ ^"^^ 

-B-el* ^V-g-tlrcf. ^7] -B-el^ -¥-"^^^21 ^7] ^^7} <a:^e] #>^^<y ^4-. ^7] ^ 

^. ^^^^ ;^i*M7lJi, i^^i 4i>^>si -g-^oii o|<^^^ ^cf. 

<6i> >^V7l 1-^ DflHe^^(202)^ ^7] <^^(245)<H1 cfl^*>^ ^^-71 ^-f- 7l:&(200)^ <a 

^<H1 ^^^5]^ ^>^W. nflHeJ>i(202)fe ^]o]^ ^ <^<^^ 

^m^l-'^ 2}-^^ ^7] nl]B^^(202)^ 1-^^ 1:^^ ^^^}JL 

<62> ^7] ^EK204)^ >a-7l 1:^ ^m^M202)7} ^^^^ ^^-7] 7]:^ ^d\] 

o] ±^^B\ B}-^o^ ^^^^ ^Sj-Aj^cf. ojui], .^V7l ^ei ^e^(204)7> ^>7l srl-:^ 7l 

^(220) wfl^l^t ^£ ^1=1-. 
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<63> ^7] ^^(206)^ '^71 v]\^^^{202) 5^ ^^7] ^Ei(204)7l- ^^^^ ^7] 

71:^(200)^ ^^^^1=1-. ^7] ^^(206)^ ITO( Indium Tin Oxide), 

IZO( Indium Zinc Oxide) ZO(Zinc Oxide)^]- ^^tb 1-^* i^tb^. ^M, 

^1-7] ^^(206) ^7] t}^ 7)^(220) >^oHl ^7l €^(212) ^ -^"71 «]-a> 

<64> >^7l ^5llolA-1(210)^ >y-7l ^^ fflHSJ^(202). ^7] ^B] ^£^(204) ^ >^7l ^-f- ^ 

^(206)0] ^^^^ ^71 7l:Q:(200) ^7] :^no]X](210)<=^] ^«fl ^7] ;*lll 

71^^(270) ^ ^12 7l:g:(280) ^^o] ^;^^s:>7ll -^^l^cf. wV^^^>7ll^, ^7] i 

ffllol^i(210)^ BflHSJ^i(202)o11 cfl-§-^>'^ yfl^l^cf. i2llo]A^(210)^ i 

5flol>H (Column Spacer), 1- ^iE|lol>«'i(Bal 1 Spacer) -^7] :^:3J|1o1a^s>^. >^i-7l 1- 

^^7} i:3EllolA^^ i^ttl^. ojafl, >^V7l o] (210)^ >^1-7l M]"^ B ^^^1 (219)<Hl 

<65> ^7] BSa^l:^^iEl(219)^ ^7l *>^7l:&(220)^ ^7] «1:A> <^^(260) vfl<Hl 

^^(218a), 7]]o]^ ^^(218b), ^^(218c), «>£^1# ^ ^Jl ^^-^ 

(230a)l- ^^^Vcf. ^^Sl^(£Al£];^l ^^)^ cflolBl ^<y-* ^-^^ ^9imSa' )^ 

■S-Sll^i ^7l ^^(218a)<^l ^^*>J1, -tlJl* TflolH e^-<y(218b')* *«fl 

^71 7flo]B ^#(218b)<Hl ^^tbi^. 
<66> <5^^-^(230a)^ ^7] ^eflol ^^(218c)<^l <?!^s^c>1, ^^7] ^^(218c) 

^ ^1-71 ^^(212)# ^7]^ o.^ "^IrS^lf^ ^<g5^- 

^ 'U^ wfl^mcf. -^71 711 olH ^^(218b)«Hl ^71 >;0J:7> ^7>5liS, ^7] 
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^■^(218a)^ ^7] ^^(218c) ^\o]6\] ^7] jxfl^* -f-^ ^^7} ^^rf. ^7\ 

^S. <?l^-^(230a)^ ^7] -f-o!]- '^•^ (250)4 ^7] ^Va} -^^(260)^ ^7^1 ^o\]^^ ^7] ^z]]o\ 
^^(218c)o11 tl^tl: ^<H1 Hfl^l^:3i, ^7] 7]]c]^ ef«?l(218b')^ ^^^^^S. ^4^^ ^ 

^^^4. o]^. ^7] <^^^(230a)^ ^^o] .^1-71 wlo]- ^^^^ 7>;^1^ S^l 

wl<^> ^Tfl ^ ^ ^4. <a^^(230a)S] ^^ol 

^^*>^ ^7] a]-A> <^^(250)^ i^^ol ^7}^}c^ ^^^y-^o] #7]-^rq-. ZLe^uf, >^7l a]:^ <^;g 
-¥-(230a)^ i^^ol >^7l tilo> ^^^^ 9 ^ 9X^. SEtb. ^7] ^S. «a^Y(230a)7l- 

^^1- SE^ ^-^^ ^4:^1^ ^s. 91^. 

<67> ^SflAlE-KiEAlSl^l ^^)^ >a-7l 71:^(220) >a-<^l ^ ^ ^^7] ^ 

■^(206):b)- -^7] tiVAV ^^(213) ^l-o] ^7] ^^(206):b|- ^7] ^^(212) ^<^]^ 

<68> .^1-7] 711 o] 3 ^'^^(226)^ ^7] 711 o]E ^^(218b)ol ^^^^ ^7l 7l4a:(220)^ ^ 

i^cHI «fl^l5l^ ^7] Tll^lH ^^(218b)* :±:^^ ^^(218a) ^ ^el]<y ^^(218c) 

3)- ^7l^o.s. ^«?^t!:i:f. olufl, >^7l %S] ^c]7] ^€flA^ .^71 «^^(250) vfloil 

wfl^m ^7] TllolB ^<?^m226)^ >ll7l^ =^ ojcf. ^V7l 711o]:e ^«?^Bl-(226)^ 
(SiNx)^ i^tlrcf. 

<69> AJ.7I 3I|lA]Hllol^n|.(216)^ ^V7l H ^^1 riiEK219)7> ^ ^ ^>7l 
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71^(220) ^^<^] «fl^]£lJl, ^J: <a^-¥-(230a)l- 7)1^-^1- i^tb^f. ^1 

^. ^^7l ^^f^^ ^ol7l ^^A^ ^3]- <^^(250) i-fl<^l wfl^l^ ^7l StflAltiflol^J^n^ 

(216)* ^171^ ^ ^nl-. -^71 3llAlHflol>5£B]-(226)^ ^5l^ ^5l-#(SiNx)* S^tb^. 
<70> ^7] -B-7l°l-(214)^ ^7] ^Jil- <^^(250) ^ ^71 <?i^-¥-(230a)« ic#^m 

(229)* S.^t}jL, ^7] H^^1^eK219) ^ ^1-71 3iflAlwllol/£n^(226)ol ^1-71 ^V-f- 

71^(220) ^<^1 tifl^l^lol >^7l «]-°^- B^^1ie1» ^7] ^^(212) >a-7l «}:A> 

(213)4 ^7l -^7]B^-(214)o11 ^7l ^;^#(208)^ ^^]7} 2i^S\o] ^7] oVa> 

^^(260) ^ ^>7l ^sf <^^(250)<^l^i € ^^-a- ^Jj^^(208)ol ^7] 

-^-71^(214)^ -a-7l m€^1i^^Bl(219), ^0^7] Bi-^(218a'), ^^-7] 7\]o]^ ej-O] 

(218b') ^o] «ll^]£]ol A^s. cf^ ^ol§ >^7l 71^(220)5^ S.^^ ^ 

^£ tbcf. o]i4], ^>7l ^^m229)^^o\] ^-Br ^^1^ -B-7lB^-(214)ol ^^§>^a-1 ^7] 
:i-?-(230a)» ^S. ^4. 

<7i> ia>^3i^].7ll^, >a-7l -^-71^(214)^1 ^^^(Recess) ^ 1:^^ (Protrusion) 

♦ ^^7] ^ ^^^^ ^7] ^^(213)31 aVA> ^7]-Al^cf. oli^, 

-8-7l^H214)^ ^1-^ S.^^ ^ ^^■^7} 3gE].*]. ,^<^ o;icV. 

<72> ^^(212)^ ^7] 4Aluflol^n^(2l6) ^^^^ ^ii)- ^^"^(250) ^ ^>7l A] J: 

^^-^(230a)l- 711^:^^ ifli^ >a-<^l ^>a£]cH ^7l Aij: ol^^(230a)5+ ^712^0.^ 

"?l^€i=f. ^7l -f-i^ ^^(212)^ ^7l W ^^(206):b1-^ ^\-o]6\] 0]y].^ ^oj-ol] o^^ ^y] 
^^^#(208) vflo^ <3fl^j* ^1^1 ^V^i -f-^l- S^t!:4. ^^(212)^ S.^ 

^^91 -a:^ ^#(Indium Tin Oxide. ITO), ^2|- <^}9^ ^f-(Indium Zinc Oxide, IZO), 
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ofo^CZinc Oxide. ZO) -f-^ if-^Vcf. 0)11^, ^7] ^^(212)^ '^^7} ^7] <^ 

^(260) vflo^ ^7] -^7ls^-(214) ^Hl ^S. 9X^. 

<73> .^71 a]:A> ^^(213)^ ^7] -^71^(214) ^ ^^7] ^^(212) ^7] ^SL 

^(230a)'Hl tfl-g-*].^ ^^cHl Bfl^lslo^ ^^y^^ ^V^H^cf. aj-^z^^i-Tllfe. >^7l 
(213)^ ^1-71 -H-7l^K214)^ S.^ ^Hl ^ rcl-efAi ufl^ls] 

<H ^^tb «<}-*J=-^S tiVAV^l^cf. >^7l ^VA> ^^(213)^ ^71 ^^(212) ^ >^ 

7l <^^^(230a)» ^«fl>H ^7] ^ellol ^^(218c)3l- ^7l^^S. 

<74> >^7l ^-^ ^S.(£AlSl^l ^-g-)^ ^V7l HVn^ H^^l (219) ^ ^7] <a^-^ 

(230a)l- -i-^^i ^^7] ^^(212) ^ ^VaV ^^(213)<^1 c-11o]Ei ^<a-^ ;Hl^^rVc:^ ^^7] 

^^(206)2)- >^7l ^^(212) ^ tiVAV ^^(213)^1 a}o]6\] ^^^^r}-, o] 

^, ^7] ^^(212)ol <^^(240)S] ^^ofl tifl^jSlJi, tiVAV ^^(213)^ ^7] 

tiVAf ^^(260)«^1 i:fl-§-^l-^ ^>7l ^^(212) ^oHl «B^1€ 9X^. 

<75> >^7l ^31 «!^^(230a) ^Hl o}-A> ^^(213)^ '^-^^V afl^jslJi ^7] 

-^(230a)<^l tH-g-^>^ «]:A> ^^(213) ^<Hl ^7] ^^'^ ^^(212)^ ^^7> wfl^l^ ^S. 9X 

<76> ^V7l ^^^%^i208)^ ^^7] 7)^^(270) ^ ^>7l >^12 71^(280) Aj-olofl afl^l5]ol ^ 

(Seal. ^-S-^i:^. ^7] ^^^^(208) vfls) ^^^^ «fl^(Vertical 

Alignment, VA) , H-^l^iiH wfl^dwisted Nematic, TN), ^^E^^fl vil]^(Mixed Twisted Nematic. 
MTN) ^S-^lM^r^i (Homogeneous) «fl^ afl'I^^-. «>^^^>7fl^, ^7] ^S. 
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<77> ^y] Qfl^^ Hl]^e]-7] ^2r>o^ >^i-7l ;^lll 71^^(270) ^ ^^-71 7]^mO)^ tifl^ 

^■(SAl£];^l ^^)^ ^7] tin^^CS^l^l^l ^-g-)s^ ^^^tl: 1j-*J=-^^ e^«J 

(Rubbing) tbcf. ^7] e^Hl s^^H -^7] ^^o] <^;g^v iJ-^o.^ afl^^nf. w>^^^>7l]fe, 
71 1>>^^ H^-<?l(218a')2l ^^«J-*j=ai)- -^«a*>cl-. o]it|), >a-7l <^^(250) 

4 ^^7l tiVA} <^^(260) ^}o]2] c^-^Hl o^sfl ^V7l (250)21- >^V7] w.U> eg ^(260)^ ^ 

^^^cf. al-sl-A^, :g.jz]-Al7l^l °^^-f-(230a)2l ^o] ^^^^o] ^7] e-joj 

<78> S. 5a vfl;^] £ 5d^ ^ ^'^^ ^^H^^l <^1<^1 tc)-^ S.^] ^^1^ ^-Ei-^fl^ 

3g^3£olji, s. 6a vfl^l :£ ^ ^^^^ ;^ll ^a1<^1o]1 p:}.= oVi^^ ^a] ^^joj ;^l2:4^^ 

<79> £ 5a ^ £ 6a» %^S«^>^, ^^-^ -^M b:]-^ 7l:S:(220)<Hl -^-71 <H 'Sire) (Sa] 

sl^l ^^)S.^Bl ^^S^ ^7] :^3i}.Al7l^ ^71 cg^(250) ^ -^71 fil^^# «]:A>Al 

''l^ ^1-71 aVAl- <^^(260)^ 5Lf-^>^ -^71 ^^(240)* 

<80> S 5b ^ £ 6b# ^S3^>ig, ol<>|Al ^].«. 71^(220) ^H] 

^l^^^i. i^^^^ -a^* ^iTl^Vo^ TflolH ^^(218b) ^ ^1-71 TflolH Hl-^ 

(218b')* ^^^tbcf. ol:s:oii^ ^7] ^jolH ^^(218b) ^ ^^71 TflolB 5l-<?l(218b' )ol ^^^^ 
^>-¥- 7l:g:(220)^ ^^<H1 ^oM TflolH ^^^(226)-i: ^oM TllojE ^ol^H226)^ ^ 

i^ti-i=l-. w>^^*Ml^, ^7] Tflol^ ^«?§^(226)^ ^el^ ^^^(SiNx)* 
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<81> £ 5c ^ £ 6cl- ^S^>^. <>>#5ll:fi ^ N+ <5>§3I1^ 

jl >^z^-s>o^ ^7] TllolH ^^(218b)<^] cfl-l-^V^ ^1-71 TllolB ^^^H226) ^Hl ^7] 
# ^^^t!-^-. o]<=>]^^, ^7] ^5.^]%^^] M^^^ ^7] TflolH ^«?i^(226) S.^^^ 
^^i-tVc^-. ^7] <J^z^-^><^ di^i ^^(218a), ^7] ±SL^ 

e^-'y(218a'). ^7] =eflt[ ^^(218c) ^ ^>7l <a^-^(230a)» ^^^tbi=f. i^s^-^i . 

^^(218a). ^7] TflolB ^^(218b). ^7l ^^(2i8c) ^ ^7] ^ViE^lf^^ 

^*>^ ^1-71 B€^1r^iE-1(219)7>^>^^^cf. 
<82> ^7] ^S. ^^-^(230a)^ JE.eflo] ^^(218c)<^l "^^^^l ^7] ^4 <^^(250):h1- 
^j-7l ^VA> ^^^^(260)^ ^^1 ^<^l^i ^^7] =eflol ^^(218c)<Hl ^^tt <^>Hfl^ ^<^1 ^^^^^V. 
^7] ^S. ^^-^(230a)^ -^71 TllolH e1-^(218b')<^l ^^tl- ^Jr^^^S. ^a].z^ 

^^^^ 

<83> w>^3]^1.7)l^, ^1-71 A]:^ <?l^-?-(230a)^ ^7] ^i]]<^ ^^K218c)5l- 'U^]S. 

<='H, ^7l Aiji ol^-^(230a)^ ^^-71 H.e^l«?l 4i>^>(218c)5q- ^^-^S. ^^i^ ^S. 9X^ 

<84> :£ 6d# ^^S^V'S, ^7] (219)7)- ^7] t}^ 71:^(220) 

^51^ ^^#(SiNx)* i^t!:!:^. <^1^<H1. -^-71 sll^ltifl<^l^ ^-2) ^71 ^s. <?i^-^(230a) 
<=>fl cfl-i-^m ^iTl^Vo^ >^V7l A]^ '?!^-¥-(230a)§ 7fl^^^ 4^1wfl<^l^ 

^(216)* ^^^ttcf. Ola]], ^V7l -a-7]^>(214)^ ^>§t!: ^j^o]] ^^Vy] 7l]^^l- ^£ Si 
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<85> £ 6el- ^^^1-^, Tfl^^flAi ^7] aflAltiflo]^ ^H216) ^<^1 -^7ll-^-i- S.S.t^c^ -^7]^^ 

* ^l^^^U]^, ^oM -^711-^^ iSefl^l^H(Photoresist) ^^^^ 

(250)-i: 2i^#^>^ ^4^(229) ^ iE^<^l -^-71 ^p] -^-7]^^- 

(214)* ^^j^Vcf. ^7] ic^ ^ t}^^ oj-g-^V ^^o] 

31 ^^^^ S^tbcf. ^7] ^1^3.% o]^^ tb^o:) ^ 

«e ^1-71 ^3i).^K229) ^ ^1-71 ^^^sq- l-^-?-!- ^^^^1-^ ^-f , >a-7l ^>q-^ ^^ol 

-g-^Vjl <a^^(230a) ^ ^1-71 ^3!]. '^'^(250)^ ^^^] cfl-g-^Vrf. 

<87> ^71 -e-7l^K214)5l ^71 :f-5i|- <^^(250) ^ ^7l wVa} ^^(260)^ ^^^^ 

ttCf. W>^^s:>7ll^, >a-7l -H-7l^(214)^ ^^]^ ^7] <^^(250)^ ^^^^ ^^<^]^^ ^7] 

^^(213)^ ^ ^^9^ ^'U^}^. 

<88> £ 6fl- ^S^V^. olc^Al ^>7l -B-7l^H214) ^ 3flAlwflc>l/a^H216) ^Hl -f-^tb £ 

1-^* ^7l ^i^^V ^^^^ 1-^^ ITO. IZO, ZO 

^7] S.^^^ ITOl- ^l^^fl^i, ^7] ^^^^ # 

<a^» ^z^-^H ¥^ ^^(212)* ^^^^Vcf. ^V7l ^^(212)^ Aj.7i c:^^ 

(250) ^ A]:^ oi^-^(230a) ^<^1 ^>^^€i=1-. ^7] ^^t!: SL^^^ <a-f-7l- ^ 
7l -B-7l^H2l4)^ ^Hl ^^tt 9X^. 

<89> £ 6gl- %^2:^>^, o]^6\] ^y] -^-71 ^(214) ^ -^M ^^(212) ^^l] WV^V^o] ^ 

^ iE^^l* wl-^^*>7ll^, ^>7l aVAV^o] £^^1^ <a:ol^(Al) ^ vil^^(Nd) 
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* i^tbcf. ^7] «]:A>-i:ol £^^1^ <U^m. Aiz^^j-o^ ^7] <^^(260) 

vflofl ^^7] til-A} ^^(213)* ^^^W. 
<90> clnfl, >^7l ^A]. ^^(213)^ 4# 7>^ ^ $14. ^7] aVA]. ^^o] cff. ^2:* 

^-f . w>^2]^l.7fl^ ^7] ^^(213)^ ■i-el«^(Mo)-^^^€(W) ^ ^el 

^> ^^(213)^ >^7l ^^(212) ^ >^7l ^:i-?-(230a)€- ^7] =e|lo]. 

(218c)<^l o^^^cf. 
<9l> ojnfl, ^7] a>A> ^^(213)^ ^^^tt ^<^1 ^7] ^^(212)* 

^^(213)<^1 ^>7l ^f-i^g ^^(212)S1 ^]-^o]l afl^l^ ^£ oicf ^7] a]-A> ^^(213)^^1 ^i- 
7l ^#(212)^ *>^oil afl^ls]^ ^-f , ^7] «]-A> ^^(213)^ ^-Sh^o] ^7]-m ^S. 9X 

^. 

<92> nl-e^-Ai, ^1-71 3r>^ 71^(220), ^^^1 ^;^K219). ^7] el-^l(218a'). '^"71 

7llo]H Hl-^(218b'). ^7) -^71^(214), >S-7l ^^(212) ^ ^7] aVA> ^^(213)* 

^1-^ -^7] ;*fl2 71:&(280)<^1 ^^^^cf. 
<93> £ 6fl- %^S^>^, o]o]A-] Aj-71 71^(200) Ir^'^tb 1-^* ^l^Sfl 

^1. ^oM Ir^^tl: 1-^^ "^^^1- ^IT^^H 1-^ i:'llH^^(202)» ^^^tti^. 

<94> olJfoi], .^71 Dm^:i:(202)7]- ^A^^ >^V7i >^va 71:^(200) '^Hl ^E] (204)1- 

^^^tbcf. €£K204)^ ^^th Al^2^ :f.4A]^i4. ojiifl, >a-7l 

^si (204)7}- 7l4a:(200)«^l o>ia ^>7l 7)^(220) 9X^. 
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^7] ^Ei ^Ei(204)7> ^7] t}^ 71:^(220) ^Hl ^^^5]^ ^g-f ^^7] ^7] -^-7] 

<95> ojo^A^, >^7l ^a] ^EK204) ^ ^7l 1-^ DllBS^^i(202)7l- ^^^^ >^-?- 71^^(200) ^ 

-f-^tb ^^*H ^^(206)* ^^^^cf. ^7l ^i^ti- H^^^ 

ITO, IZO. ZO -^-i: i^tbcf. 

<96> Tll^^flA^. ^7] ^^(206) ^Hl ^711-^ W>^3]^]-7fl^, ^7l#^ 



(202)ofl cfl^^l-^ ^71 ^^(206)^ ^-^ ^Hl ^5ilolA-1(210)» ^^^tlrCf. o]n||, ^7] 



^^(206) ^Hl ^5llolA^(210)# ^^^^V^l ^^7] 1: >i3llolAll. ufl^]^ ^£ o^cf. 

<97> n^2l-Ai. ^7] 71^(200). ^71 Dl|B€^^(202), -^7] ^5] ^E^(204), -^7] ^ 

-i- ^^(206) ^ >a-7l i5ll«>lA-l(210)» i-g-^V^ ^7] m 71:^(270) ^^^^c]-. 
<98> £ 6i» ^^^V^, <^l<^^i ^7] ^11 7l:a:(270) ^ ^7] ^12 71^(280)^ cfl^sr><^ 

<99> j£ 6jl- '^-71 ;^ll 71:^(270) ^ ^7l ;^12 71:^(280) AHofl oB;g^ 

(208)^ ^^t!: ^<^1 ^(Seal, S^l^l^l ^^)<^1 m^^^. ^M, ^7] ^i^X\s\^] 

)'=>] '^'-71 7]:&(270) ^7] 71^(280) ^^>tb ^'^l ^7] 

7l4a:(270) ^ >^7l n]2 7]^(280)^ cfl^*>o^ ^^^H ^7l ^^#(208)* ^^^^ ^S. 9X^. 
<ioo> iil-el-Ai, e^HJ «j-^ol >^7l e|-^(218a')34 -f-^tl: ^-f ^7] tII^Ib el-<?l(218b' ) 

<=^^J-^ ^7] 2!A>Z^-^ SL-y^^ A]^ ^^^1- Ol-g-^l-o^ ^7] ^A] ^^lollA-^ 
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<101> ^Ajoj] 2 

<102> £ 7^ ^ ^^^2] ^Ajo^lofl xt^-s ofl^ M-B^ifl^ ^ ^Al<^] 

oflA^ Al^ <g;gw. ^ ejoj ^^l^q^ A^i*^ ^^]^] ^<U^}B.S. 

<i03> MVn|. B^^1^E-1(219)^ ^^(218a), 7l]o]H ^^(218b), E.^]]9l ^^(218c) ^ 

<i04> >^V7l '?i^^(230b)^ ^7] ^^'^ ^^(218c)«>fl ^^^c>l, ^7] ^efl^ ^^(218c) 

^ ^^(212)^ ^7]^o_s. oa^Al^c}. ^^^(230b)^ ¥^ (250)31- 

A> <^^(260)^ f^-^Hl^i ^4 ^^^(250)^ <^>2fl^^ ^M. ^ ^7] 

^^(218c)Sl ^7] 711 olH ^^(218b)<^l <?1^^>^ ^^Sl cflzl-Ai nv^ ^6\]X] ^^-a-zl- 

<105> ojj;^^ tiflW7l ^11 71:^(270) ^ ;^l2 7^(280)^ K^^] afl *J:nl-(£Al Sl ^1 ^ 

«1]^1^>J1 <^^^^^ e^«J(Rubbing)*l:Cl-. ^1-7] ei^jo^l ^efl <sfl;gol ^o^-^-^ 

Hfl^^cl-. 51 «J «o^^^ ^:al-^>(229)^ 7l§jos. -f^ o>gll^oilA| ^^^S. 
*J=, ^ ^71 <S^^(230b)7V wfl^m cfl^^ «J-^°li=l-. 

<106> olufl, ^1-71 ^4 (250)4 ^o^7l tiVAl- <^ ^(260) A>olo| c4.^].oii o^^ii ^7i je^q. 

(250)4 ^7l <:§^(260)^ ^/^Hm ^ 51^1 ^71 ^;^H1A-1^ 

«^ ^<=>] ^ 9X^. ^7] ^^1-, el«J «^^o)i ^^^t:!-. 

nl-e^-A^, -i-4Al7l;^l ^fe >a-7l ^^-^(230b)§ ^7] «J-^<H1 cil^*>^ ^7l ;g 
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<107> ni)-El-A-i, e^aj tij-^o] ^J2].%V(229)-i- 7]^o^S. -f^ oj-gflatoil a-] ^1-^ ^^o.^. ^^^}^ if}- 

^l-§-*H -^-71 MjAfl ^ 

<i08> ^aHI 3 

<i09> £ 8^ ^ ^'^^ m '4€- SA] ^^11- M-Bl-ifl^ ^iS£<5ll=l-. ^ ^^1<^1 

<iio> HVn]. B ^^1^^1(219)^ 4i-$.>^x ^^(218a), TllolH ^^(218b), ^^(218c). ^ 

H^l^ ^ ^^^(230c)€- 

<iii> ^7] ^s. ^^-^(230c)^ ^7] ^^(218c)'=Hl <?l^£loi, ^oM ^efl<?l ^^(218c) 

^ ^^(212)* ^7l^o.s ^^Al^r^-. >a-7l «?l^^(230c)^ ^^l- (250)31- 

^> <^^(260)^ ^^1 ^<^lAi ^V7l ^31- ^^(250)2] -f^ o}^^. ^ui, ^ ^1-71 ^£11<^1 
(218c)Sl 7l]olH ^^(218b)<^l i^^^m 1^4^ ^^^^<Hl^i ^7111- rtj-E}- ^ 

^€ 

<ii2> 71:^(270) ^ ^12 71^^(280)2] iL^o] e^wj(Rubbing)5l<^ ^^o] 

wfl*J=^t^. tiV^^^l-Tll^, -a-7l e^«J ^^^^^ ¥^^^(229)^ 7l^o.^ -f^ o].ell^o]lA^ 3)-^ ^ 
^o.^ ^^>^ ^ >^7l :f-ji).^(229)* 7l^o.s. >^7l oi^^(230c)7> afl^l^ 

* ^IM-fe cfl2]->Jd l3-*j=<^li=1-. <^H, -^71 ^4 (250)311- ^71 al-Al- eg 0^(260) ^}o]9^ ^^Hl 
^oM '^^(250):4 .^V7l til-A]. <:g^(260)^ ^^]<Hm s^^Jol ^ ^^.M ^7] ;g 
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«J-^oil f^^^cf. aj-el-^i. ^^^l^l^l -tl^l ^^-^(230c)l- ^7] ei«J 

'^l-S-^V'^ ^-^^^ S^l ^J-^l-^l^i ^ ^^^^ 

<114> -^A] Oj]4 

<115> £ 9^ ^ ^^5^ ^ A] oil 611 S^l M-El-ifl^ ^^£<^ln1-. ^ ^^]^] 

oil^i ^^oi -B-71B1-01 ^f-^cHl tifl^lj^^ ^(Bottom ITO type)^ ^ 

<116> £ 9 ^ £ 10^ ^^7] <5fl^^ ^J-^]^ ;Hll 71^(370), ^l2 71^(380) ^ "5^ 

^#(308)* if-^t^. ^7] m 71:^(370)^ ^-f 71:^(300), 1-^ i^flH^^iCBlack Matrix. 
302), ^Bl(Color Filter, 304), ^^(Comraon Electrode, 306) ^ ^l^i (Spacer , 

310)1- ^^7l 71:^(380)^ ^>-^ 71^(320), ^^^]^B\(Thin Film 

Transistor. 319). TllolH ^«?!^(326). 31|a1h11o1/^^(316) . -B-7l^K314). ^^(312) ^ 

tiVAV ^^(313)# if-t!:!^. ^7l ;^112 71^^(380)^ ^sf <^'^(350) ^ «1:A> <^^(360)* 

<ii7> >^V7l ^l-BV B^;<l^Ei(319)^ ^7] «>^7m(320)^ ^7] ti]:A> «^c^(360)<^1 ^^^^^ ^ 
SL±i ^^(318a), TflolH ^^(318b), :E.2ll<?l ^^(318c) ^ afl^^ i^tht^-. 
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<ii8> ^7] A] J: ^^-^(330)fe ^^1-71 ^Jif <^^(350)3f ^7] tiVA> <^^(360)fi] ^ 
7] ^^(318c)«=Hl ^<H1 nfl^lslJi. ^V7] 7]]o]E. ^9l(3lSh')^ ^^^^J^S. S^^^ 

<119> >^V7l 2flAlti1]o].{^n^(316)^ ^7] H^^]iBl(319)7> -^7] t}^ 71:^(320) ^ 

^ ^^<^1 tiB^l^Jl, ^1-71 'a^-¥-(330)» iL#*>^ itl-tti^. 

<120> ^7] ^^(312)^ ^1-71 3ll]AlHflol^n^(316) ^ ^7] ^S. ^^^(330)1- h:.^^^ 

71]^-^^ iflig ^c>\] ^A^S)ol ^1-71 <a^-?-(330)Sl- ^7l^o.^ S^^^Cf. <^H, ^1-71 

^^(312)^ <a-^7> ^J-71 «]:A> <^^(360) vfl<Hl Hfl^l^ ^£ -f-^ ^^(312)^ ^>7l 

^■^ ^^(306):4S1 A>olo]] oi7>^ ^<y-oi] o^sfl A^V7] <5n^^^(308) <5fl^^^ >!flol€r>o^ ^o) 

<121> >^l-7) -6-715^(314)^ ^71 «1:A> <^^(360) >^7l 3i|lAlHflol>«£tf)-(316) ^ ^V7l ^ 

■^(312)^ -^oHl tifl^lsjo^ >a-7l ^1-^ B^^l^E^l- -^-71 «>A> ^^(313)^ ^'^^tbt^. ^7] 

■^7M(i3UM ^7] ^-^^f^(308)^ ^^7} Si^S\o] ^7] ti].A> eg ^(360) ^ ^7] ^4 

'^^(350)<^lA-1 ^^S. tq-^ ^^#(308)<^1 ^^^^t^f. ^7] -6-71^(314)^ ^7] «> 

e^- H€^liEK319), ^7] e^-^(318a'), ^1-71 ?]]o]^ 5^-«?l(318b' ) -i-ol «fl^lsl<H 

^oll- 5^-^ ^^7] 71:^(320)5^ Si^^ <^^s. ^r^. 

<i22> >^V7l ■^7M(314)^ S.^-^ (Recess) ^ l-^^(Protrusion)* 3^^^. ^7] 

^ ^7l «}:A> ^^(313)21 tiVAV jL-i:^ ^71-aI^cI.. olnfl, >^V7l -^7l^H314) 

^ ^^-^ S'S^ ^ ^^^7\ 3§EV*V 'g'^^ ^£ 9X^. 
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<123> ^7] tiVA> ^^(313)^ ^7] -^7]^(3U) Hfe ^^-71 ^^(312) ^Si] ^7] ^S. 9^ 

^^(330)ofl cfl-g-^V^ -^^ofl n^]^o] $]^^^ ti1:A>Al^cf. ^7] tiVA> ^^(313)^ -B- 
71^(314)2] >a-^ >^ofl ^ 4^:^31 ofel-A-l afl^l^ol sq^^g-^ 

^t!: tiVA>Al^4. ^7] al.A> ^^(313)^ ^7] 

(312) ^ Aij: o^;i-^(330)l- ^tflA^ >^V7l ^Efl<?l ^^(318c)4 ^7]^ o.^ "^^^c^-. 

<i24> ^^7] 71:^(370) ^ ^^-71 71:^(380)51 K^-^ e.^ «J (Rubbing )£| <H ^7] 

^t!- ^J-^-^S. tifl^t!:4. ^7l ^7] 2l-^(318a')^ ^^^>^-. 

<125> i iia ^Ji\7.] S. llc^ ^ ^^^1 :^]4 <5^^^ S^l ;^]^5f^^^-^ uj-Ej- 

5|i^Holji, H 12a i^P^l S. 12g^ ^ ^1^^ ^14 ^A]o^]o]l 14=. on^^ ^^a] ^l^: 

<i26> S. 11a £ 12a» #2:^1-^, ^^"l ^7] t}^ 7l:&(320)<Hl ^-^H^olH ^H'SlrSKSAls);^! 

^^)S^Ei ^^^]7]^ ^7] ^^(350) ^ ^1^^^ ajr^H^l^ ^7] ^Va> 

«^^(360)^ 

<127> 3E. lib ^ £ 12b» ^2:^>ia, '=>^'=^^^ ^^7] 71:^(320) ^7] H^^l^B] 

(319)1- ^^^t!:cl-. ^l^^^i, ^7] H€^1AE^K319)7> ^a^^ ^7] 7l:Q:(320) ^<^1 

-^oM ^S. <?1^^(330)1- h^%^^ 7fl^^l- n^M^]^ ^H316)# ^^^tlrcf. 

<128> £ i2c» ^2:*>^, o]^6\] ^7] n^Mo]A^ ^(316) ^<H1 ^^tb H^^^ ^^htb 

cf. ^J-71 ^^tb 1-^^ ITO» 5L^tbcf. ^7] ^^tb 1"^^ 

^z^-^Vcr^ Aj-7i ^1^(312)^ ^^^W. ^7] ^^(312)^ -^-71 <^^(350) ^ 
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^s. <^^-^(330a) ^Hl ^^^^cf. .^V7] ^i^^!: Ir^^^ ^^7> a]-A> 

•^^(SeO) -^o^Sl ^7] sflAlHflol/^ ^(316 -^-^ ^<^1 ^£ 

<129> H I2d* ^2:*>^, <^]o]^^ ^7] ^>^Mo]/^ ^(316) ^ ^^(312) S.B. 

Bll^l^B (Photoresist) i^^V^ -^7l#^^ 3Ei*H -R-^l^* ^^^tbcf. '^l^'Hl. 'S- 

7] ^7]^-i: o]^t}<^ h^^tlJi ^^t\-c^ ^7] ^s: <?i^-^(330a) ^ 

*^^(350)-a: i^-t^V^ -^7] ^3)-^>(329) ^ >S-7l ^7] l-^^* -R-7lBi- 

(314)* ^^^t!-^. w>^^^l-7ll^. ^1-71 ^1^3.^ ^7] ^^^^1- 1:^-^<^1 tfl-g-^l-fe # 
^, ^V^^tb SE^ ^'^tb -¥-^* 

<130> £ i2el- %i-S*>^, oj^f^l ^1-71 -B-7ls]-(3i4) ^ ^7] ^^(312) ^oHl ^a>^<^1 ^ 

^ £^^11- #A>tbc^-. «>^^§>7fl^, ^7] ^71^(314) ^ >a-7l ^^(312) ^ofl s-s^ja 

^(Mo)-^^^^(W) ^ 'y:^i^1^(Al)-i-il-E.#(Nd) ^V^lS #^^^4. ^l^^^i, 

oVAV^o] ^o. :£^^io^ o^a.^ ^1-71 aVA). <^^(360) ^<^] ^v- .^i-^i 

^^1- ^^(313)* ^^^^Vrq-. ^7] «VA> ^^(313)^ ^7] ^^(312) ^ ^7] ^s. 9^^^ 

(330a)« ^7] ^^(318c)<^l ^7)^0.^ <il^€i^. 

<i3i> xx^^M. ^7] t}^ 71:^(320), ^7] ^;^V(319), ^7] (318a' ) . ^7] 

7\]o]B. ^9l{318h'), ^7] -^7] si-(314) . ^1-71 ^^(312) ^ ^7] a]:A> ^^(313)* S.^ 

^7] 7]^(380)ol ^^^^4. 
<132> i l2fl. %^^]-^, ojo^jA^ .^V7] 71:^(300) ^H] ^7] ^-^ Dl|H^i(302), ^71 

^£-1(304), ^J-7l ^^(306) ^ 4>7l ^5)1 ojA-l (310)1- ^^^^^fo-^ ^7] 7)^(370) 
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<133> i2g# ^SB^V'S. o]o]A] ^V7l 71:^(370) ^ ^1-71 71:^(380)* i^*J=*l-<^ 

^>J1. ^7] Till 71:^(270) ^ ^7l 7l:a-(280) ^}o]d]] ^^^(208)* '^]^, ^7] 

"2^^#(308)^ ^^^«a(Vacuum Injection) ^^XDropping) ^tfl ^^j^ ^ 

<i34> ttl-ef^i, ^^7] e1-^(318a')2}- ^<U^ >a-7l TflolH e1-oi(3i8b') 

«oH^^S 91^^ ^7l ^A>z]-^ >0J: <=^^^» o]^§l-c^ >^7l ^^(312)ol 

^^71 -B-7lSl-(314)Sl s:>^o11 Bfl^]^ >^7l ^A] ^^IcHlA^ ^>^V ^ ^Aj- ^^^o] 

<135> ^^c^ll 

<136> n]o} ^-fl:^ iE^l ;^^lsq. ^ ^tgS] ^Al<^loi] 4^ oB^ ^A] ^^is] al- 

A>^^ HliE*V7l ^ 7}^] ^^9] Al^-g- 6fl^ cf=^ :*ll^*><>^ Zl «}:A>#^ ^ 

S^l ^J-^ll:^ z^-zi- ^s. ^ K7]^t\, 
<137> >^l-7l Hlo> 7}7.]^ on;^ SA] ^ ^7] ^ ^^S] ;^1U ^a]c^1o]] rc).^ oji 

wjc^v ^ ^V7i <?!^^2] -^'a^VTii ^^^i^cf. 

<138> >a-7l «lo> SA] ;^^]^ ^ >a-7l ^ ^^3^ ^^^d^]6\] Xt^^ ojj^j 

efl^l^B ^^^^ -a-71^* p>^Sl- ol-g-s^H i^^^VJl ^^i-^>^ ^7l ■^7M9] K 
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<139> S 1^ -^7] V]o} 3.^^^ oj^y^ ^A] ^^11- >ll2:*>7l ^ t!: 't'Hl'H -^7] ^^-^ 

^ ^71 l-^^l- i.^Al:?Vofl oj-^ tijA>^^ q-El-sflcf. 

<140> [^1] 
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19.2 


12.8 




28 


3.1 




20.1 


12.4 




^^(%) 


4.4 


21.0 


19.4 


- 12.8 


11.9 




11.5 


21.8 


21.2 


16 


12.4 



<141> 



<142> 



S 1^ ^%^^] AA 1000ms, 1400ms, 1600ms, 1800ms ^ 2000ms ^ 

^^>^<^1 AA 10.0%, 19.2%, 18.1%, 14.1% ^ ll.l%ol^cf. ii^^^ 1400ms.S. ^ 

7\ ii^^-y ^-^-^ «l:>«>>-i-^ 19.2%«>lSiT=]-. 

S 2^ >a-7l ^ ^^^5^ ;Hll ^Ajc^lofl irj-s. A^^\A ^tt -a-7l 

9-^^- ^ ^1-71 l-^^* ^>§^>^ in^^l^Hl 4€r «J:-^V-ir^ ^-E^-^H^. 



<143> 
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<144> ^ 2* ^2i^>^. hi.^^o] z]-z| 1000ms, UOOras, 1600ms, 1800ms ^ 2000ms 91 ^-f^Hl 

4.4%, 21.0%, 19.4%, 12.8% ^ 11.9%ol^cf. h^^^^ UOOms^ ^7] 

<145> ^7] n]o} $^^o^ x^^ ^ .^7] AlJ: o^^-^o^ Tg^o] ^o^^ ;g o. ,^7^ 

<=HlAi tiVAV^o] 1.8%^7>^o.i:^, o]^ ^71 HloV ^^^^ 51-^ S.^] ^^Pi]^ ii^t^ 

6\]X\$] ti]-A>^ol 19.6%» 7l^0.s. je.^ ^/>}^o] g s%^7mt]-. 

<i46> >^7l ti]<i> ^-f, -^7]^^ flowing), ^7^} 

(Stepwise) ^^1^ ^7] \3]o} s^^o^ ig^o] ol^i-o]o]<:,> ^c]-. ZLEiu)-, ^ 

71 Hlo> ^^^o^ i^^^cf ig^^ 7>^ ^ ^Cf. 

<147> Olnfl, >y-7l Al^ O^^^Sl V] ^7)1 *H ^7] ^ JZ)- ^ >a-7l aVA> eg ^ 
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^7] 7]]0]^ efOloll ^^^V «j.^J:_ .^71 ^S^^O^ cflZi->a «J-*j= ^ rfOj:^> ^C^^ 

[^^^ Ml 

<149> >^7lsq- ^ ^i^oil rcl-s.^, ^7] ^31]. c^^B] :^:g\]6\] afl^i^ >^7i a]^ 
^^}c^ ^Afl ^ ^^o] ^>hs:>Jl aVAl-^ol ^7}^^. 

<i5i> ofl^^ JLA] :^V^]o^ sj.^ol ^^^cf. 

<152> '^l-7lol]Ai^ ^ ^Vi^o^ W>^^*V ^^l-^l* ^2:^H ^^^V^^l"?]:. 7l# ^o^o;] ^ 

^^^m *1-71S1 M.^ ^^S] ^^6\] 7l7fl^ ^ ^t^o] ^ <^^O.S.«.E-l ^O^uj-^l 
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[^^%^^^^] 
[^^^^J- 11 

^7] 7]:^ >^vs] >a-7l yi:^]d\] tifl^]^ ^7.}$] A] J: o^^-^; 

^^-71 ^7.}?} Wfl^]^ 7l:& '^ofl ^^^S\o] >^7] ^S)- <^ ^ ^ ^7l ^S. 

^7> 7fl^^ -^71^1-; ^ 

-^•71 ^3!}- ^^^Sl<H ^7l ^V7l ^S. 91^^^ ^7]^O^S. ^ 

2] 

3] 

^12*J-<H1 ^7] >^7l 9^^^^ ^^}^^ 

O.^ sr>fe <>|eflo] 7l^. 
[^^*ch 4] 

^^-i: c^^o^ ^^*V<^ tifl^ls)^ ^^1-2.^ 



57-33 



1020030080523 %^ ^^^V: 2003/12/12 

51 

[^^*^ 6] 
71 

[^i^^l- 81 

oil «fl^1^^. ^7l ^11 ^oll *m <=H2fl<^l y]^. 

l^^^^J- 91 

^ ^7l «^<^^ 7l^O.S ^7] ^S. ^^-¥-1- cflZ^-Al «^ej:Ol S.^lO.S. s:>^ 

101 
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[^^iJ- 11] 

12] 

^^^^ a>A> ^Vol] ^^^^O] ^7] tiVA>Al?]jl ^^-^^ 

13] 

m^^^ 141 

mS^^^] ^^^-1. WVAV cg^oll «fl^]5l^ >S-7l «^^7> ^1-71 ^7M ^ 

i^i^^^ 15] 

^ImHl ^c>lAi, v^7l oVa> <g^o11 till ^15]^ ^V7l ^^fil ^-f-71- >a-7l -^71 

16] 

;^113%H1 ^l^iA^, ^7] ^^5] <^-^7> ^7] ^S. ^oHI ^S. 

«g^«-oll tfl-§-§l-^ ol.A> ^^o^ o^«.7> ^7] >S-oll tifl^l^ 
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[^^^1- 17] 

[^^*ol- 18] 

^^(Recess) ^ lr^^(Protrusion)l- i^^Vfe ^^^-^S. c^ell*^! 7]:^. 
19] 

^5]1<^1 71:^:. 
20] 

21] 

4i^l-7> Wfl^l^ 7]:^ -^Ml -^7] ^f-Jlf <:g^ ^ ^7] ^S. <^^^7} 7fl^^ 
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^7] ^6\] ^^S]o] ^7] ^aZfAl^lJl ^7\ ^^-^Sf ^7]^O^S. 

221 

^121%H1 ^ol^i, -^7]^^ ^^1^, ^^<^1 ^^i^ ^7] 
231 

^121*J-<H1 ^O^Ai, ^7] ^^1^, ^4 ^ -6-7]^^ 

^Ml ^^^^^ ^Till- ci 5L^*1-^ ^^^S. O]i]]o] 7]%^ ^12: 

241 

^^V^ ^efloi ^^jq. o^^i^ ^^^^1-^ ^^11- v\ i^^>^ ^^1^^ t}^ o]^]]o] 7]^ 
[^n^^J- 251 

41^1-^ -^511^ ^^fl^ ^^^^r>^ ^nW: S.^^}^ ^^1^3- t}^ c^efl 
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[^T^lJ- 26] 

^^^^ ^7] ^A). >^ofl Hl];^lS)ol ^7] ^^^-^ ^A^^lJl >^7l '^^^^ 

[^^^j- 27] 

^11 7l^; 

^^1 ^^451^ '^^^ <^^^ 71^3)-, ^71 71^ ^VSl ^7] 

^s]. ^^o^ :^^]6\] Hfl^]^ i^^l >L^>oi Ai^ <?l^^fi1-, >y-7l ^;^>7> till^l^ 71 

^ ^oHl ^^^Sl^H ^V7l ^2). <:g^ ^ ^1-71 A]^ <?^^^7> jfl^^ -fr7l^Jll-, <:g ^ ^ 

^^^5lcH >^V7l ^3!^X\f]JL ^7] ^S. -a^^Sq- ^71^10.^ o^^^ ^^-1, 5L^^> 

^ S^±^ ^^^1- i^*>Jl ^7l ;^ll 7]^d\] cfl*j:^>^ ;(112 7l^; ^ 

^1-71 ;^]1 7]% ^ p(1]2 7]^^ ^}o]6\] Bfl^l^ ^Ji^#^ iE^^>^ K^] ^^1. 

[^T^-^ 281 

^l27*J-o11 ^o^A-l, >a-7] ^12 7]:^^ ;*lll «j-*j=o.s e-lwj^ wfl^^^ t:-] ^7] 

^11 «o^*^^ ^S. ^^^^ ^o] aj-*j:ol Ji7^>^>^ ^-i- S.;|jo.^ ^].^ ofl:;g ^A] ^^1. 

291 

^ofl tifl^js]::?. >^7] ^11 ^7] ^ofl ^a)^ «j-^j:oi ^ o. o.^ 6n^ ^a] 
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30] 

^7] 7l^O.^ ^S. ^IM-fe «ol-*j=^ ^^-^^ 
[^J^^J- 31] 

^^-^^ ^>7l a>A> .^cfl ^^^:^c>] >y-7l 5]-^^^ tiVAl-Ai^lji >^7] o^^-^^q- 

^71^ o.^ <?!^^ tiVAV Dl 5L^*m ^^1-2.5. '^fl^ SAl ^^1. 
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